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Abstract 
 
In recent times, the United Kingdom had witnessed flood disasters, from the overflowing of the banks of the River 
Thames  to the submerging of residential and commercial neighbourhoods in Devon, Dorset, Somerset, Lancashire, 
Worcestershire, and at various other locations, too numerous to mention. The magnitude of the flood completely 
overwhelmed existing flood defences and made a mockery of well-known and packaged agendas meant to “prevent, 
protect and prepare” against such adverse occurrences. The European Union’s (EU) Flood Directive 2007 is robust 
in its aim and mandate to member states, for which the UK is a member, in specifying that “adequate and 
coordinated measures” be taken to reduce flood risk. The UK Environment Agency, solely responsible for action 
against these natural disasters had been caught napping and widely blamed for failings in pre-empting these sad 
incidents. Thousands of properties were devastated and vital infrastructures, such as roads, bridges and rail tracks 
were damaged, as a result. Thousands of people were made homeless and some had to seek temporary shelter and 
refuge. The consequences on businesses were untold and large compensation were to be paid out by insurance 
companies. 
This paper is set to look into various mitigating measures meant to overcome the lapses and inadequacies of the 
present system and to encourage a better informed approach in dealing with future occurrences. The paper will draw 
from existing documentation and legislation put in place to enhance corporate response, to avert repeating the cycle 
of flood disaster in the UK. 
 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/or peer-reviewed under responsibility of the Centre for Disaster Resilience, School of the Built Environment, 
University of Salford.  
© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and/or peer-reviewed under responsibility of the Centre for Disaster Resilience, School of the Built Environment, 
University of Salford.
82   I. Nquot and U. Kulatunga  /  Procedia Economics and Finance  18 ( 2014 )  81 – 87 
Keywords: flood; protection; prevention; preparedness; disaster; risk; hazard 
1.0 Introduction 
 
The European Union Flood Directives (2007) defines flood as a “covering of land not normally covered by 
water”. However, flood is far more than a quiet occupation of land space but may involves rapid “overflowing” 
or flow of water or an outpouring or tidal upsurge. The effect of an abnormal rise in ground water level may 
inflict damaging results on structural foundations of buildings without any superficial indications. This kind of 
phenomenon may be classified as “silent” flood or ground water flood. 
 
There are therefore different types of flood, such as flash, coastal, river, groundwater and sewer flood, 
(UKELA, 2014). Flash flood is usually sudden and unexpected, arising from heavy and persistent downpour. 
On the other hand, coastal flood may result from high tides overtaking a flood plain. Similarly, the banks of a 
river may burst, at times, resulting in river flood. Spillage is a term used when other fluid e.g. oil overflows on a 
land mass or over water surfaces. 
 
The UK has in recent times experienced severe flooding in its major locations. During December 2013 and the 
early part of 2014, severe wind storm combined with heavy and persistent rain resulted in widespread flooding 
in Somerset, the Thames Valley, Kent, Sussex, Dorset, Hampshire, and the banks of the River Severn. The 
flooding left in its wake terrifying destruction of residential and commercial properties, sea and water defences. 
It also caused disruption of rail and road transport services. According to the Environment Agency, the Severn 
River flood affected Worcester and Gloucester, while the Thames overflowed its banks in Oxfordshire, 
Berkshire and Surrey, and damaged more than 2400 homes. The MET office records indicated that it was the 
highest recorded January rainfall since 1910. At least five deaths were recorded. Some roads were closed at 
some points, including A30 (Comwall), A40 (Gloucester), A29 (West Sussex), etc.  
 
This paper examines some existing measures to mitigate these occurrences and pays more attention to 
deficiencies associated with engineering disposition of buildings and other infrastructures prone to flooding, 
including land use issues, global warming aspects, and planning considerations. 
 
 
2.0 Existing Measures 
 
The Environment Agency (EA) has set out a Corporate Plan for 2011-2015. This document indicates that over 
5.5 million, or one in six, properties are at risk of flooding across England and Wales. Flood and Water 
Management Act 2010 made provision regarding the management of risks in connection with flooding and 
coastal erosion. Section 40 of the Act has an addendum to Building Act 1984 with respect to flood resistant 
buildings. This provision imposes on a person or group carrying out work of any type on building construction 
to ensure that the structure is flood resistant or resilient. This means that prior to the enactment of this Act, there 
was no mandate to have flood resilient buildings. However, it is yet to be confirmed within the last four years 
how many flood resilient properties had been constructed in the UK. The focus of the EA, according to their 
Corporate Plan 2011-15, is, but not limited to, developing their “mapping and modelling capabilities and 
providing enhanced flood risk management visualisation tools”. Among the tools produced by the EA include 
flood risk maps; flood risk management plans (FRMPs); specific digital geospatial maps for each river basin 
districts, etc. The EA also maintains existing flood defences and structures. Despite these initiatives, records 
kept by the EA shows that in 2012/13 over 7,000 properties were flooded and more than 43,000 hectares of 
agricultural land was under water.  
 
European Union (EU) flood risk management plan are based on five major elements as in figure 1: prevention, 
protection, preparedness, emergency response and recovery. It is important to note that the production of flood 
risk maps and risk management plans do not by themselves stop the occurrence of floods. The flood of 2013/14 
occurred while all these were in place. 
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  Figure 1: (After EU Directives 2007): 
   EU flood Risk Management Plan 
 
 
                                                        
 
 
3.0 Deficiencies of Existing Measures 
3.1 Structural Integrity of Buildings and Infrastructure 
 
Building structures and other infrastructures in flood prone areas of the UK were not designed in any special 
manner to reflect the risk posed to residents and the general public by flooding. Reading through the Flood and 
management Act 2010, a clause was seen inserted in section 40, to rectify this omission. This clause is meant to 
“impose” on individuals or groups involved with erection of buildings, services, fittings and equipping such 
building a requirement to make the buildings, contents and services resilient and resistant to flooding and 
erosion. It may then be said that existing building structures in the UK, prior to 2010, were not flood resistant or 
in any way designed to mitigate flood disasters when/if they occur. It is, therefore, doubtful to consider that 
buildings erected after 2010 had complied with this requirement and difficult to ascertain how many of the  
new-built houses are located in flood high risk zones of the country.  Chang, Wilkinson, Seville and Potangaroa 
(2010) recommended that construction practitioners should be involved with enhancing building codes, 
improving standards, use new and sustainable materials and technologies in flood prone areas of the UK. 
According to Chang et al (2010) there should be professional partnership with suppliers, institutions and 
relevant authorities. 
  
The limit state design method  in current use in the UK and across the wider world gives credence to dead load 
, live load , wind load , vibratory load (earthquake), etc., but without coverage for the impact of 
flooding and erosion (Mosley, Hulse & Bungey, 2012).  Factors of safety are assigned to specific load 
categories, such as: 
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                                                                      (i) 
                                                       (ii) 
                                                                   (iii) 
 
                (i): dead load and live load combination 
                (ii): dead load, live load and wind load combination 
               (iii): dead load and wind load combination 
 
The above cited example of combination of loadings, for structural design of building and construction 
elements, pays little attention to possible water infiltration into the completed facilities. Flood water seeps into 
building substructures, foundations and even the superstructure weakening them or out rightly destroying them. 
 
Special considerations need to be given to building structures and infrastructures erected in flood prone areas. 
According to Palliyaguru, Amaratunga and Haigh (2010), this can be achieved at policy level by integrating 
flood disaster risk reduction (DRR) to planning processes. Failings from extreme weather events (EWE) such as 
flooding in the UK are highlighted by Mullins and Soetanto (2010), indicating that by 2016, there will be need 
for more than 120,000 new houses in greater London alone, as the population is expected to rise from 7.5 
million to 8.1 million. This is in response to more than 180,000 new jobs from new businesses, expected to 
spring up in London, within this period, according to Mullins and Soetanto (2010). 
 
The question now is: how are these new homes to be built and where would they be located; and of what 
materials are they to be built? Persson (2010) argues for the need for economic, social, and environmental 
sustainability and the use of adaptive measures for new developments. This, according to Persson (2010) is 
achievable by the use of spatial planning combined with hazard and risk mapping. 
 
Most of the issues put out to the public domain regarding flooding in the UK are high sounding, and seem to 
lack community and business engagement. There are no clear cut specification as to the design of future 
buildings and infrastructures, and the material of construction. The affordability of such buildings would be key 
consideration in embarking into such a venture. Thurairajah, Amaratunga and Bichard (2010) mentioned a local 
initiative whereby houses were made “flood proofed” by the erection of dykes around them. This was in 
response to the Red River flood of 1997. (Buckland and Rahman, 1999; cited in Thurairajah et al (2010)). 
 
On his part, Borsch (2010) suggested flexible design for buildings and the incorporation of materials that are 
flood resistant, especially in those areas that lie below sea level. In the same vein, Nijland, Olaf, Rob, van Hees 
and van Etten (2009) examined the durability of building materials for adaptation to climate change and similar 
challenges of extreme dimensions. 
 
In Civil Engineering and construction, materials selected for project execution differ. Take for instance the use 
of hydraulic cement for under-water construction, rather than the ordinary Portland cement. Foundations for 
buildings within flood plains need to be deep and with water friendly materials. The orthogonal elevation 
should also be raised substantially, while access to such houses should be gained through stair cases. 
 
 
3.2 Land Use and Planning Issues 
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Public engagement is vital in anticipating the effects of flooding on the populace. A well designed 
institutionalised program that tends to ignore the contribution of the people on-ground had always failed to 
work in the hours of crisis. According to Thurairajah, Amaratunga and Bichard (2010), the input required is 
basically local knowledge and skills. This may include oral history and best response plans, in case of 
emergencies. Thurairajah et al (2010) highlighted difficulties faced by authorities in different countries 
regarding flooding, which are associated with the local setting; such as: 
 
• Poor and inadequate drainage system. 
• Inflexible flood management 
• Lack of incorporation of flood mitigation agenda into development plans 
• Poor communication with local communities 
% , *, &+" $#$*1 +((  * " :><=<; (%##$ * %""%-$3
$*(")*%$2 **( $*-%(!$ *-$ )*!%"()2 *, ))#$*%$ % $%(#*%$ $
%##+$"#%*,*%$4


5.0 Conclusion 
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